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Abstract

Background—Healthcare providers and law enforcement (LE) officers are among the most 

common first responders to injuring events. Despite frequent interface between the health system 

(HS) and LE sectors, the published evidence that supports their collaboration in injury 

surveillance, control and prevention has not been comprehensively reviewed.

Methods—We conducted a scoping review of literature published from 1990 to 2016 that 

focused on local and regional HS and LE collaborations in injury surveillance, control and 

prevention. Our aim was to describe what is known and what remains unexplored about these 

cross-sector efforts.

Results—128 articles were included in the final review. These were categorised by their focus on 

either surveillance activities or partnerships in injury control and prevention programmes. The 

majority of surveillance articles focused on road traffic injuries. Conversely, articles describing 

partnerships and programme evaluations primarily targeted the prevention of interpersonal 

violence.

Discussion—This review yielded two major findings: overall, the combination of HS and LE 

injury data added value to surveillance systems, especially as HS data augmented LE data; and HS 

and LE partnerships have been developed to improve injury control and prevention. However, 

there are few studies that have evaluated the impact and sustainability of these partnerships.
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Conclusions—The current evidence to support HS and LE collaboration in injury surveillance 

and control and prevention programmes is heterogeneous. Notable gaps suggest ample opportunity 

for further research and programme evaluation across all types of injury.

INTRODUCTION

Injury, both intentional (eg, interpersonal violence) and unintentional (eg, MVCs), is among 

the top 10 causes of morbidity and mortality worldwide. A recent global estimate suggests 

that on a yearly basis, 973 million people sustain injuries requiring medical treatment.1 

Assessing the impact of injury and the enactment of effective injury prevention programmes 

and policies is not possible without quality surveillance.2 Yet, there is rarely a single sector 

that can provide the totality of accurate and reliable injury surveillance data or respond to it 

effectively.3

Health systems (HS), where the injured are cared for, and public safety agencies like law 

enforcement (LE) are typically the first responders to injuring events and supply a first line 

of injury surveillance data. Partnerships between HS and LE (HS-LE) may improve injury 

surveillance and enable multisector injury control and prevention efforts.4 Indeed, both HS 

and LE stakeholders ‘share a common goal… to have safer communities.’4 Moreover, injury 

prevention, if achieved, reduces burdens on both health and LE systems.

Multisector injury surveillance partnerships that include the HS, LE and other health and 

safety agencies create the opportunity to link injury data from different sources to identify 

where and to whom injuries are occurring. Foremost multisector injury surveillance 

partnerships in the US are the National Violent Death Reporting System (NVDRS) and 

Crash Outcome Data Evaluation System (CODES). NVDRS, created in 2002 and 

implemented in 40 states, centralises data on violent deaths collected from local medical 

examiners, coroners and LE agencies, as well as toxicology and vital statistics reports. This 

repository provides a clearer understanding of the incidence and prevalence of fatal violence 

which has been used to guide local, regional and national prevention efforts.5 CODES was 

developed through a partnership between the US National Highway Traffic Safety 

Administration and individual states to integrate data on crash, vehicular and driver 

characteristics (collected as part of the Fatality Analysis Reporting System or FARS) with 

medical and economic outcomes. This has yielded a more comprehensive surveillance 

system as well as evidence of the benefit of linked data to guide and improve highway and 

traffic safety.6

Despite the evidence that supports multisector systems and the day-to-day interface of HS 

employees like physicians and nurses in the Emergency Department (ED) and LE officers,7 

the body of evidence that supports direct HS-LE collaboration in injury surveillance and 

response has not been comprehensively reviewed. The scope of these ‘bilateral’ efforts may 

yield under-recognised local and regional improvements in injury surveillance and 

prevention. These collaborations may also be less resource and logistically intensive when 

compared with large, national, multisector systems. We therefore reviewed the published 

evidence that has focused on joint HS-LE injury surveillance and response to describe what 

is known and what remains unexplored about these collaborations.
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METHODS

Using Arskey and O’Malley’s framework, we conducted a scoping review8 of published 

literature from 1990 to 2016. To identify the extent, range and nature of relevant studies, we 

searched three primary databases that capture publications across biomedicine, public health 

and criminal justice. These included: Scopus (which catalogues 100% of Medline content), 

Embase with Medline suppressed to limit duplication and the National Criminal Justice 

Reference Service (NCJRS). Each database was queried for the following terms that were 

chosen for relevancy to the unique intersection between HS and LE data for injury 

surveillance and control: ‘police hospital partnership,’ ‘medical police partnership,’ ‘hospital 

law enforcement partnership,’ ‘hospital police injury prevention,’ ‘hospital law enforcement 

injury prevention,’ ‘emergency department police,’ ‘emergency department law 

enforcement,’ ‘medical police data injury,’ ‘medical law enforcement data injury’ and ‘cops 

and docs.’

This published literature search was conducted in November 2015 and updated in June 2016 

with additional confirmation and grey literature data capture achieved through review of the 

reference lists of included articles and a web search using Google Scholar. A total of 2920 

publications were identified across all sources (figure 1). Duplicate, non-English language 

and articles concerning mental health interventions, psychiatric care, mental health referrals, 

suicide, substance abuse only (inclusive of drug and/or alcohol abuse), occupational health 

of LE professionals, police partnerships with non-HS partners, broad multisector systems 

(data linkage at a broad national or multistate level) and disaster response were excluded. A 

total of 1760 abstracts were reviewed to assess the extent to which articles met inclusion 

criteria which required report of original content and focus on joint HS-LE data for 

surveillance activities or programmatic partnership in injury prevention and control. From 

this abstract review, 215 full text articles were identified for detailed review.

Two research team members reviewed articles to: confirm inclusion criteria, code for 

geographic context and injury focus (type or mechanism) and categorise how each article’s 

content conveyed evidence related to HS-LE collaboration in injury surveillance and 

partnership. Any discrepancies in this detailed review were resolved through consensus. 

After detailed abstract and article text assessment, 128 articles were included in this scoping 

review (figure 1). Count data were analysed and mapped using R V.3.1.1.

RESULTS

Geographic distribution and content focus

The publications included in this review described injury research that has been conducted 

worldwide (figure 2). This includes research from nine global regions (using the Stern 

regional classification system) and 32 individual countries. The majority of research was 

concentrated in the US (n=43), UK (n=40) and Australia (n=12). Across all settings, the 

most common study focus (figure 3) was road traffic injuries (n=62), followed by 

interpersonal violence (n=40), substance abuse-involved injuries (n=11), multiple 

mechanisms of injury (n=7), other aspects of HS-LE collaboration (eg, logistics of 

partnerships; n=5) and emergency response (n=3).
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HS-LE in injury surveillance, control and prevention

We identified two overarching categories of published literature in our scoping review: (1) 

joint HS-LE data for injury surveillance activities (n=83) and (2) HS-LE partnerships for 

injury control and prevention (n=43). Two articles fell into both categories. Articles included 

in the surveillance category (online supplementary table 1) describe differences and 

complementing factors between HS and LE data and explore methodological advancements 

in data linkage using these sources. Articles included in the partnerships category (online 

supplementary table 2) explore the development and implementation of joint HS-LE injury 

control and prevention programmes and cross-sectoral relationships at the local and regional 

level.

HS-LE data in injury surveillance activities—There were 85 published articles that 

examined outcomes, methodology and comparative accuracy of HS and LE data sources in 

injury surveillance (figure 3). The majority of these articles (n=56) use HS and LE data to 

illustrate the epidemiology of road traffic injuries, including bicycle and pedestrian injuries. 

A smaller number (n=18) engaged HS and LE data sources for violent injury surveillance.

Differences identified between HS and LE data sources: HS and LE data generated 

different epidemiological profiles of road traffic injuries across the same population. For 

example, Gill et al found that the reduction in road traffic fatalities that had been identified 

through LE data in England was likely due to missing data and not a true decline. Hospital 

admission records for the same time period demonstrated a higher rate of injury that more 

closely matched previous years.9 In fact, all but one study10 found that when compared with 

HS records, LE records underestimated the incidence of road traffic injuries.

Differences in how, when and to whom a road traffic injury occurred changed the likelihood 

that it was captured in HS and/or LE records. Injuries associated with clinical presentations 

subject to legal statutes (eg, high blood alcohol levels) were most likely to appear in both HS 

and LE records.11 Temporal factors like hospital length of stay, the month of the year or the 

day of week also changed the likelihood of record overlap. In a New Zealand study, for 

example, the month in which a crash took place predicted the likelihood that HS records 

would correspond to LE reports for the same injury.12 Record capture was also shown to 

vary by the demographic characteristics (age, race and ethnicity) of the injured. In a study of 

paediatric RTC injuries in Long Beach California, injuries in younger children, Asian 

children and Hispanic children were more likely to be captured solely in HS records when 

compared with older children or White and African American children.13 Finally, by 

comparing HS and LE data, researchers identified that LE records tended to overestimate 

road traffic injury severity when compared with formal clinical evaluations in the hospital.
1114

The studies that compared HS data and LE data for violent injuries similarly identified 

important differences between the data captured by each source. Through a firearm injury 

database that combined ED, LE, Medical Examiner (ME) and emergency call system data in 

Atlanta, Georgia, researchers identified that all fatal gunshot injuries were known to LE. LE 

records, however, underestimated the rate of non-fatal gunshot injuries when compared with 
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HS records.15 The demographic characteristics of those injured by violence also changed the 

likelihood of capture in HS or LE records. In one study, assaults in men were more likely to 

be exclusively recorded in HS records whereas assaults in women were more likely to be 

exclusively recorded in LE records.16

Linking HS-LE data: Researchers compensated for the relative ‘blind spots’ in HS and LE 

injury data by developing linked databases. In general, these linked databases offered more 

robust estimates of injury rates when compared with either HS or LE data alone. However, 

inconsistencies in the quality or availability of either HS or LE records were shown to limit 

the accuracy and reliability of linked data.917–19

In the earliest published linkage evaluation, Rosman and Knuiman reported that 64% of 

Australian road traffic injury records could be linked using HS-LE data.14 The ability to link 

data was significantly lower for injuries of lesser severity and for motorcycle crash injuries 

(compared with four-wheel MVC injuries).20 The type of HS has also been associated with 

the ability to link injury data. In one study, private hospitals had the lowest percentage of 

HS-LE record overlap (31%), followed by county hospitals (57%) and public metropolitan 

hospitals (62%). The highest percentage of linked records was found when comparing LE 

and teaching hospitals, where the most severe injuries were treated (72%).20 Another study 

found that HS records were less likely to be linked to LE reports when only one vehicle was 

involved, hospital length of stay was shorter or when passengers were younger than 20 years 

of age.18

Methodological approaches for improving the yield of linked HS-LE data were also 

identified in studies in this review. Specifically, capture-recapture methods are described as a 

way to improve HS-LE injury surveillance. Capture-recapture is a method in which two 

independent samples (HS and LE) of injured individuals are used to estimate the true burden 

of injury across a specific geography. All studies that used this method noted its limitations 

when the completeness and independence of HS and LE records were unknown.11132122 

Other methodological evaluations addressed the relative sensitivity and specificity14 and 

influence of sample selection bias on the predictive value of HS and LE data for estimating 

of injury rates.23

Identifying injury risk factors: Two publications included in this review described how 

well HS and LE data identified select risk factors for injuries. Orsay et al found that despite 

being able to link over 70% of hospital admission records to LE records at a major trauma 

centre in Chicago, Illinois, LE had identified only 31.2% of injured motorists with blood 

alcohol concentrations above the legal limit and 15% of injured motorists with a positive 

drug screen.24 In New South Wales, Australia, using linked HS and LE records, Brown and 

Bilson identified the increased risk of severe injuries to rear seat passengers when compared 

with front seat drivers and passengers.25

HS-LE in injury control and prevention partnerships—There were 45 published 

articles that described and/or evaluated HS-LE programmes for injury control and 

prevention. These articles focused on partnerships that were formed to: prevent or respond to 

violence (n=22), road traffic injuries (n=6), substance abuse-related injuries (n=5) and 
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multiple mechanisms of injuries (n=5), or described the logistics of HS-LE collaborations 

(n=4) and HS-LE emergency response activities (n=3).

Partnerships for violence control and prevention: The vast majority of articles (n=23) in 

this category focused on the Cardiff Violence Prevention Program (Cardiff Model). This 

programme has been adopted by the National Health System across the UK and replicated in 

other countries.26 The Cardiff Model uses injury data collected in hospital EDs to enhance 

records of assaults to LE. Data from each source are shared and compared to generate 

hotspot maps that can be used by violence prevention working groups to build local policies 

and programmes to reduce violence and injuries.27–30 Evaluation of this model has 

demonstrated that it reduces the rate of violence-related injury and is cost-effective.3132

Other articles on HS-LE partnerships for violence control and prevention examined a single, 

unreplicated programme. The initiative ‘Operation Blade’ in Scotland was established to 

reduce knife-related assaults. This programme consisted of a media campaign, knife 

amnesty collections, stop and search campaigns, increased safety at public venues and 

educational outreach to knife retailers and secondary school students. Programme evaluation 

revealed that stabbings decreased for 10 months following Operation Blade, but returned to 

preintervention rates 1 year later.33

All remaining publications on HS-LE partnerships for violence and violent injury control 

were descriptive and did not evaluate the injury prevention impact of partnerships efforts. 

The Harstad Injury Prevention Study conducted in Harstad and Trondheim, Norway outlined 

the development of an injury prevention working group with representation from a hospital 

and public and private organisations.34 An article highlighting the Consortium of Law 

Enforcement and Private Security (CLEPS) in El Paso, Texas described how a hospital 

security team and LE formed a partnership through the development of enhanced reporting 

procedures, crime briefings and consortium bylaws.35 Karchmer et al described a 

programme through which police chiefs reached out to public health organisations to address 

issues involving deaths and mass casualties so that LE-public health organisations (eg, 

hospitals, health departments) could work together to develop prevention plans.36

Two articles describe the role of ED nurses in partnered HS-LE injury control initiatives. In 

the ‘Cops-Docs Handcuff-in-Glove’ programme, ED nurses facilitated comprehensive 

screening and data collection to assist forensic investigations for victims of violent assault.37 

Another coalition in New Hampshire in the US improved communication and safety of 

hospital staff through collaborative nurse-LE development of occupational safety policy to 

reduce hospital staff assaults.38

Physician training programmes are also described as an opportunity to build HS-LE 

partnerships for injury control and prevention. Within the department of Emergency 

Medicine at the University of New Mexico, a medical resident used analysis of unintentional 

gunshot fatalities and their associated risk factors to inform the work of the New Mexico 

Zero Tolerance Team. This community action team which included HS, LE, medical and 

other stakeholders used a map of childhood firearm deaths to focus community resources on 

addressing youth firearm fatality prevention.39 Doezema similarly described how a medical 
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resident’s participation in a death review team for domestic violence-related homicide 

victims resulted in more complete case reports.40

Finally, a handful of articles review the key components that authors discovered in the 

development of HS-LE partnerships. Petch outlines best practices identified during 

implementation of UK’s Safety Matters programme which brought together multiple 

agencies including the HS and LE to address violent injuries.41 In their experience, 

developing a multiagency programme required attention to: communication and information 

sharing, organisational cultures and the development of explicit roles and responsibilities. 

Additionally, Hunt and van der Arend conducted a small exploratory qualitative study in the 

UK and Netherlands that identified ethical considerations in HS-LE partnerships including 

information sharing and medical confidentiality/client consent, public safety and 

organisational accountability.42

Partnerships for road traffic injury control and prevention: The published literature also 

included descriptions of HS-LE partnerships for road traffic injury control and prevention.
3943–46 In Pakistan, LE and physicians collaborated to create and implement a LE-led 

Emergency Medical Systems (EMS) programme called Rescue 15.46 A different Pakistani 

programme, in the city of Karachi, established a partnership between hospitals, LE agencies, 

industry and media and developed a road traffic injury surveillance system and safety-

focused road design.39 In addition, HS-LE partnerships are described that expanded to 

include other stakeholder groups (eg, businesses, insurance providers)3943 in efforts to 

develop road traffic injury surveillance partnerships,45 as well as to address injury risk 

factors like teen driving44 and alcohol consumption.45

Partnerships for emergency response: Three studies described how coalitions centred 

around HS-LE partnerships can help prepare communities for coordinated emergency 

response.47–49 Two studies explored the inclusion of a surgeon in emergency response 

teams: Metzger described the effectiveness of integrating a physician in an LE special 

operations team to provide immediate medical support50 and Kaplan examined the cost-

effectiveness of a tactical police surgeon (TPS) on a Special Weapons and Tactics (SWAT) 

team, concluding that TPS was a cost-effective for both LE and the hospital.51 A similar 

report examined feasibility and efficiency of tactical emergency medicine support (TEMS) 

integration within LE teams.52

Emerging models for HS-LE injury prevention partnerships: Research identified in this 

review also explored how new kinds of injury surveillance data can be integrated in HS-LE 

injury prevention efforts. In Hong Kong, geographic information system (GIS) data were 

used in conjunction with HS-LE data to identify ‘hot zones’ where there were hazardous 

road conditions that would benefit from low-cost remedial, and injury prevention, measures.
53 Schuch et al analysed school transport pathways and child injury data through GIS to 

better understand the environmental context in which risk for injury was highest.54 In two 

Australian cities, a project targeted alcohol-related injuries reviewed HS-LE data, 

observation of alcohol-serving establishments and interview data from key community 

members to inform alcohol-related injury harm reduction interventions.55 Finally, in another 

Australian study, evaluation of a pilot model to use ED data to enhance alcohol-related 
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injury surveillance and cross-sector prevention programme integrated closed-circuit 

television data within the suite of data used to inform programme activities.56

DISCUSSION

This scoping review of 25 years of published evidence suggests that HS-LE collaborations 

offer promising approaches for injury surveillance, control and prevention at the local and 

regional level. HS-LE data linkage improved injury surveillance, and the creation of HS-LE 

partnerships resulted in new and expanded injury control and prevention programmes. 

Nonetheless, there are notable gaps in the current body of literature. The majority of 

evidence on HS-LS surveillance focused on road traffic injuries. Conversely, articles on HS-

LE collaborations primarily described programmes that targeted the reduction of 

interpersonal violence. This suggests ample opportunity for further research across 

mechanisms of injury. Other than studies of the Cardiff Model and broad multisector 

systems (eg, NVDRS and CODES; excluded from this review), we were unable to find 

evaluations of how well HS-LE data linkage and injury prevention partnerships sustain the 

impact of their collaboration over time. In addition, there are no studies, beyond the Cardiff 

Model, that have evaluated the benefits of HS-LE partnerships in the context of their 

required financial investments.

Current evidence is also largely focused on urban settings and in the US, UK and Australia. 

This is likely because the availability of data systems for HS and LE surveillance can be 

costly and resource intensive, and that the concentration of injury is highest in cities. The 

process and benefit of HS-LE collaboration warrant further study in rural communities and 

settings where there are limited resources for emergency medical care and LE work. 

Consequently, it is in these contexts that HS-LE partnerships for injury surveillance and 

prevention may offer the most cost-effectiveness and strengthen the capacity for injury 

response due to leveraging efforts from both the HS and LE sectors. Additionally, rural areas 

may benefit from greater surveillance of access to HS-LE services and the potential for 

under-reporting of injury in rural areas.

The results of this scoping review should be interpreted within the context of its limitations. 

The published literature included in the review is based on select search terms which may 

not have captured all that has been published to describe HS-LE sector collaborations for 

injury surveillance, control and prevention. We also are limited to publications available in 

the English language and catalogued within Scopus, Embase and NCJRS. These databases 

have wide and interdisciplinary capture but it is possible that there are HS-LE related 

publications published in other languages or not included in these sources. In particular, 

evaluations for programmes that are emerging in practice may be documented in white 

papers and other grey literature that are more challenging to identify. For example, the value 

added from linked HS-LE for the surveillance and programmatic response to the epidemic of 

opioid overdose was not captured in this review.57 Nonetheless, such published sources 

outside of the formal literature are generally less detailed in the description of evaluation and 

outcome methodology and may have some limitation in its comparability to published 

research. Furthermore, this review did not assess US national and broad multisector systems 

such as NVDRS and CODES, of which HS and LE partners may be listed among several 
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partners. In spite of these limitations, to our knowledge, this is the first review to broadly 

describe injury-related evidence for HS-LE collaborations.

This review suggests that there are often blind spots in LE and HS data and that even linked 

databases can contain incomplete information. Extension of current data sources and 

methods that can advance the technical efficacy of data linkage will undoubtedly enhance 

the field. The inclusion of new sources such as EMS and ME data may create more robust 

injury surveillance databanks.5859 However, even with multiple sources, missing data 

challenges the ability to link cases and identify accurate estimates. Therefore, the 

development and evaluation of imputation and data linkage methods continue to be essential 

for HS-LE collaboration in injury surveillance and response. Other research materials from 

population-based or patient surveys60 can improve the appraisal of the accuracy and 

reliability of HS-LE data. Continued use and development of injury surveillance research 

may lead to improved data quality and provide more informative data to guide prevention 

programming. Further description and evaluation of HS-LE partnerships that have built 

effective cross-sectoral relationships is also needed to replicate and extend the evidence that 

supports HS-LE partnerships for injury control and prevention. With this evidence, HS-LE 

programmes, implemented worldwide, have the potential to build more comprehensive 

injury surveillance data and enable the most effective cross-sectoral opportunities to improve 

public health.
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What is already known on the subject

► Partnerships between health systems and law enforcement have the potential 

to improve injury surveillance and enable multisector injury control and 

prevention efforts.

► The evidence to support health system and law enforcement collaboration at 

the local and regional level has not been subject to comprehensive review.

What this study adds

► Review of 128 articles published between 1990 and 2016 resulted in two 

major findings: health system and law enforcement data linkage improved 

injury surveillance and health system and law enforcement partnerships 

resulted in the implementation of injury control and prevention programmes.

► This review revealed the heterogeneous focus and methodology of the current 

body of evidence suggesting opportunity for further research and programme 

evaluation.
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Figure 1. 
Health system-law enforcement literature review.
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Figure 2. 
Published health system-law enforcement collaboration articles by world region Note: 

Darker shading indicates a greater number of articles published. Some articles included data 

from more than one country and are counted multiple times. Countries represented include 

(in order of most published articles to least): US, UK, Australia, Hong Kong, Pakistan, 

Canada, France, New Zealand, China, Finland, Iran, Netherlands, Norway, Austria, 

Bangladesh, Czech Republic, Ethiopia, Germany, Ghana, Greece, Hungary, India, Israel, 

Italy, Mali, Mexico, Nicaragua, Portugal, Spain, Sri Lanka, Switzerland and Vietnam.
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Figure 3. 
Total number of health system-law enforcement articles by mechanism of injury or 

partnership intent. Note: Substance abuse category includes partnerships that include 

substance abuse-involved unintentional or intentional injury (eg, alcohol-related MVCs). 

Multiple forms category includes both unintentional and intentional injuries.
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